Highly Stable 177Lu-Organic Framework as a Potential Agent for Treatment of Metastatic Bone.
In this paper, the metal organic framework (MOF) concept is contributed to rearrange the bone-seeking agent composed of carrier-free lutetium-177 (Lu-177), 1, 4, 7, 10-tetraazacyclododecane-1, 4, 7, 10-tetraaminomethylenephosphonate (DOTMP) and cupper (II) (Cu (II)) for preparation of a potential agent for treatment of bone metastases. The product was characterized (infra-red spectroscopy, IR, and X-ray diffraction analysis) and quality-controlled (radio-thin layer chromatography, (RTLC)). The stability and in vitro hydroxyapatite binding was checked up to 1.5 month at 37 °C in human serum. Radio-MOF crystals and radio-MOF particles that were obtained by varying the synthesizing conditions (including pH and temperature) showed similar IR patterns and similar elemental analysis results. The final product was synthesized at pH = 8, stirring at room temperature (yield >99%, RTLC, particle size: 90 ± 20 nm). Biodistribution study experiments showed interesting bone-seeking (%ID/g: 8.5%) affinity of the prepared formula with no significant liver or lung uptake. Also high accumulation of radio-complex in bone tissue was estimated by the modeling of the radiation dose delivery using radiation dose assessment resource software. This novel radio-MOF with promising therapeutic results is the first study of the usage of the MOF concept to provide a high payload of Lu-177 for treatment of bone metastases. As it was expected, the most important outcome of the paper was higher bone-uptake rates rather than conventional 177Lu-DOTMP.